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1
DECALS WITH DIMENSIONAL OFEFSETS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[

This application entitled “Decals with Dimensional Ofl-
sets,” 1s a Continuation Application of U.S. application Ser.
No. 15/276,984, filed Sep. 27, 2016, and entitled “Decals
with Dimensional Offsets” which claims priority to U.S.
Prov. App. No. 62/233,886, entitled “Decals with Dimen-
sional Oflsets,” and filed Sep. 28, 2015. The entireties of the
aforementioned applications are incorporated by reference
herein.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not applicable.

TECHNICAL FIELD

The present mnvention 1s related to a decal having dimen-
sional offsets.

BACKGROUND

Decals are often applied to garments for decorative and
identification purposes. For example, an athletic jersey may
have a player’s name and number applied to it along with a
team logo. These graphics are applied by heat transfer and
are composed ol non-air-permeable material. As a result, the
areas of the garment on which the graphics are applied have
reduced breathability and may cling to the wearer’s body
when the garment becomes damp.

BRIEF SUMMARY

This Summary 1s provided to introduce a selection of
concepts 1 a simplified form that are further described
below 1n the Detailed Description. This Summary 1s not
intended to identily key features or essential features of the
claimed subject matter, nor 1s 1t intended to be used as an aid
in determining the scope of the claimed subject matter. The
present mvention 1s defined by the claims.

At a high level, aspects described herein relate to a decal
having dimensional offsets. The decal 1s comprised of at
least one layer of material including multiple dimensional
oflsets. The layers of material may be temporarly stored on
one or more carrier sheets as a part of a kit for application
onto an article, such as a shurt, pant, and/or shorts. The layers
of material forming the decal having dimensional spacers
may be applied to an athletic garment. When applied to the
garment, the decal provides protrusions that dimensionally
aflect the garment. Multiple dimensional spacers may be
positioned between a substrate layer forming the garment
and one or more layers of overlay material that may be
applied to the garment with heat, pressure, chemical bonds,
mechanical bonds, and the like. The dimensional spacers of
the decal displace the substrate layer such that dimensional
oflsets are created which reduce the amount of contact (e.g.,
contacting surface area) that the garment makes with a
user’s skin. Further, the layers of material making up the
decal may be segmented so that portions of the underlying
garment are exposed. This segmentation of the decal may
allow for increased airflow (e.g., permeability) through the
garment where the decal 1s placed and/or increased tlexibil-
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2

ity. This and other aspects of the present invention will be
discussed in further detail 1in the Detailed Description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s described 1in detail herein with
reference to the attached drawing figures, wherein:

FIG. 1A depicts an exploded, perspective view of an
exemplary decal 1n accordance with aspects herein;

FIG. 1B depicts an exploded, perspective view of an
exemplary decal kit 1n accordance with aspects herein;

FIG. 1C depicts an exploded, perspective view of an
exemplary decal applied to an article, 1n accordance with
aspects herein;

FIG. 1D depicts a top plan view of the exemplary article
of FIG. 1C, 1n accordance with aspects herein;

FIG. 2 depicts a bottom perspective view of an article
having dimensional oflsets 1 accordance with aspects
herein;

FIG. 3A depicts a cross-section view of an exemplary
decal applied to an article 1n accordance with aspects herein;

FIG. 3B depicts a cross-section view of an exemplary
decal applied to an article 1n accordance with aspects herein;

FIG. 3C depicts a cross-section view of an exemplary
decal applied to an article 1n accordance with aspects herein;

FIG. 3D depicts a cross-section view of an exemplary
decal applied to an article 1n accordance with aspects herein;

FIG. 4 depicts a cross-section view of an exemplary decal
kit 1n accordance with aspects herein;

FIG. 5A depicts a top plan view of an exemplary overlay
portion of a decal 1n accordance with aspects herein;

FIG. 5B depicts a top plan view of an exemplary overlay
portion of a decal 1n accordance with aspects herein;

FIG. 5C depicts a top plan view of an exemplary overlay
portion of a decal 1n accordance with aspects herein;

FIG. 6 A depicts an exploded, perspective view of overlay
portions and dimensional spacers of a decal 1n accordance
with aspects herein;

FIG. 6B depicts a top plan view of overlay portions and
dimensional spacers of a decal applied to an article 1n
accordance with aspects herein;

FIG. 6C depicts a cross-sectional view of overlay portions
and dimensional spacers of a decal applied to an article 1n
accordance with aspects herein;

FIG. 6D depicts a cross-sectional view of overlay portions
and dimensional spacers of a decal applied to an article
being worn by a user 1n accordance with aspects herein;

FIG. 6E depicts a bottom perspective view of dimensional
oflsets created by overlay portions and dimensional spacers
of a decal applied to an article 1n accordance with aspects
herein;

FIG. 7A depicts a top plan view of an exemplary overlay
portion and dimensional spacer of a decal in accordance
with aspects herein;

FIG. 7B depicts a perspective view ol an exemplary
overlay portion and dimensional spacer of a decal in accor-
dance with aspects herein;

FIG. 7C depicts an exploded, perspective view of an
exemplary overlay portion and dimensional spacer of a decal
in accordance with aspects herein;

FIG. 8A depicts a top plan view of an exemplary overlay
portion and dimensional spacer of a decal 1n accordance
with aspects herein;

FIG. 8B depicts a perspective view of an exemplary
overlay portion and dimensional spacer of a decal 1n accor-
dance with aspects herein;
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FIG. 8C depicts an exploded, perspective view of an
exemplary overlay portion and dimensional spacer of a decal

in accordance with aspects herein;

FIG. 9A depicts a top plan view of an exemplary overlay
portion and dimensional spacer of a decal 1n accordance
with aspects herein;

FIG. 9B depicts a perspective view of an exemplary
overlay portion and dimensional spacer of a decal in accor-
dance with aspects herein;

FIG. 9C depicts an exploded, perspective view of an
exemplary overlay portion and dimensional spacer of a decal
in accordance with aspects herein;

FIG. 10A depicts a top plan view of an exemplary overlay
portion and dimensional spacer of a decal 1n accordance
with aspects herein;

FIG. 10B depicts a perspective view ol an exemplary
overlay portion and dimensional spacer of a decal 1n accor-
dance with aspects herein;

FIG. 10C depicts an exploded, perspective view of an
exemplary overlay portion and dimensional spacer of a decal
in accordance with aspects herein;

FIG. 11 A depicts a top plan view of an exemplary overlay
portion and dimensional spacer of a decal in accordance
with aspects herein;

FIG. 11B depicts a perspective view of an exemplary
overlay portion and dimensional spacer of a decal 1n accor-
dance with aspects herein;

FIG. 11C depicts an exploded, perspective view of an
exemplary overlay portion and dimensional spacer of a decal
in accordance with aspects herein;

FI1G. 12 depicts a top plan view of an exemplary decal in
accordance with aspects herein;

FIG. 13 depicts a top plan view of an exemplary decal
applied to an article in accordance with aspects herein;

FIG. 14 depicts a top plan view of an exemplary decal
applied to a pair of shorts 1n accordance with aspects herein;
and

FIG. 15 depicts a top plan view of an exemplary decal
applied to a jersey 1n accordance with aspects herein.

DETAILED DESCRIPTION

Athletic uniforms have long included an indication of one
or more of an athlete’s name, an athlete’s number, and a
team’s logo or identification. Over time, athletic apparel has
evolved to iclude various technologies to enable the fabric
of athletic garments to be more breathable and lightweight.
This has resulted in uniforms being made of fabric that
wicks moisture away from the athlete, has ventilation to
allow more airtlow to the athlete’s skin, and has fast-drying
capabilities to keep the athlete cool and dry. However, the
advantages of these fabrics are hampered when a traditional
solid decal or embellishment for the athlete’s name, number,
or team logo 1s applied to the uniform. Placing solid numer-
als on a soccer jersey, for example, may result 1n the soccer
player experiencing greater heat retention and cling at the
location where the numeral sits on the jersey. This results 1n
discomiort for the player.

Traditional decals may be made of a variety of matenals,
but these materials may be continuous, such that the surface
of the decal 1s uninterrupted and solid, and have limited
air-permeability. Decals or embellishments are often applied
to athletic garments using a standard heat press. The decals
may originally be mounted onto carrier sheets or heat
transier paper that aids 1n the alignment, positioming, and
orientation of portions of the decal. The decal 1s then placed
over a uniform and the heat press 1s used to compress the
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decal onto the uniform, applying heat and pressure. A decal
or embellishment may include one or more features to
alleviate the problems mentioned above while still being
compatible with existing application mechanisms and tech-
niques.

First, the decal or embellishment, such as a decal having
the player’s number, name, or team logo, may be broken up
into discontinuous and discrete portions that combine to
make up a greater whole graphic. The individual portions
may be mterrupted by gaps allowing for air flow through the
uniform fabric at the gap(s) between the individual portions
ol decal that would otherwise exist 1n a continuous decal
(1.e., a decal not having discontinuous portions forming a
traditional whole decal portion). The gaps allowing for air
flow may also enhance the vapor permeability and/or breath-
ability of a garment having such a decal. In addition, the
spacing between the portions of decal may allow for the
fabric of the garment to flex more easily, making the
garment more comiortable for the athlete to wear.

Second, the decal may include oflsets or three-dimen-
s1onal spacers so that the fabric of the jersey or uniform that
contacts the athlete’s skin protrudes out (e.g., protrudes
towards the user’s skin) at various points where the decal 1s
applied to the jersey or uniform. These protrusions or oflsets
reduce the surface area of the jersey that comes 1n contact
with the athlete’s skin, reducing the perception of cling. The
cllect of these oilsets may be most noticeable by a user when
the jersey has become damp due to sweat or other moisture.
In addition, the offsets provide greater airtlow by breaking
up the mner surface of the garment relative to a traditional
decal omitting the dimensional spacers.

Provided herein 1s a decal, decal kit, and article having a
decal applied thereon. The decal includes a number of
dimensional spacers paired to an overlay. When applied to
an article, the decal creates ofisets in the article. These
oflsets are created on an interior surface of an article to
reduce the amount of contact that the article has with a user’s
skin, 1n an exemplary aspect. The decal overlay may consist
of discontinuous portions of overlay material such that the
decal has increased flex and breathability. It 1s contemplated
that a decal may utilize the dimensional spacers indepen-
dently on a continuous decal or 1n combination with a decal
composed of individual, discontinuous portions of decal
matenal. Further, while aspects provide for an offset that
extends 1 a direction toward a user’s skin (e.g., 1ner
surface extension); 1t 1s contemplated that an exterior oflset
(e.g., a depression or embossment) that pulls a portion of the
inner surface away from the user’s skin may also be 1mple-
mented.

An exemplary aspect provided herein 1s a decal compris-
ing at least a first overlay and a plurality of dimensional
spacers. The first overlay has a first surface and an opposite
second surface with a first thickness extending between the
first and second surfaces. The first overlay may provide a
graphical representation of a name, number, or other 1den-
tifier. The dimensional spacers each have a first spacer
surface and an opposite second spacer surface with a second
thickness extending between the first and second spacer
surfaces. The first spacer surface of each of the dimensional
spacers 1s adjacent to the second surface of the first overlay.
The first thickness of the overlay is less than the second
thickness of the dimensional spacers. The dimensional spac-
ers have a greater resilience than the first overlay.

In another exemplary aspect, a decal kit for applying a
decal having a plurality of dimensional spacers 1s provided.
The decal kit includes a first carrier material, a first overlay,
and a plurality of dimensional spacers. The first overlay has
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a first surface and a second surface. The first surface of the
first overlay 1s temporarily bonded to the first carrier mate-
rial. The dimensional spacers are bonded to the second
surface of the first overlay.

In yet another exemplary aspect, an article 1s described
having a decal having dimensional oflsets 1s applied thereon.
The article includes a substrate layer having a first side and
a second side. A first overlay has a first side and a second
side. An adhesive 1s applied to at least part of the second side
of the first overlay to form a perimeter bond with the first
side of the substrate layer. Multiple dimensional spacers are
positioned between the second side of the first overlay and
the first side of the substrate layer. Each dimensional spacer
1s aligned such that a perimeter margin of the first overlay
extends beyond a perimeter of each dimensional spacer. The
perimeter margin of the first overlay 1s coupled with the
substrate layer and 1s eflective to maintain each of the
dimensional spacers 1n a location relative to the substrate
layer.

As will be provided in greater detail heremnafter, it 1s
contemplated that a decal providing a substrate (e.g., an
article of apparel) dimensional offsets may be structured 1n
a variety of manners. For example, it 1s contemplated that
the decal may be comprised of a dimensional spacer posi-
tioned between the first overlay and the substrate. Alterna-
tively, the dimensional spacers may be positioned on the side
of the substrate layer opposite the first overlay. In another
aspect, ollsets may be created by molding a substrate and/or
the first overlay that 1s applied thereon to form a dimensional
offset. In this example of molding one or more of the
maternials (e.g., substrate, first overlay), 1t 1s contemplated
that a dimensional spacer 1s not included, but instead the
molded material(s) form the dimensional offset. In vet
another aspect, the first overlay and the dimensional spacers
may be a unitary piece ol material. Any of the contemplated
arrangements may be combined or used in part. For
example, 1t 1s contemplated that a dimensional spacer is
provided on both surfaces of a substrate and at least one of
the surface also includes an overlay. Further, it 1s contem-
plated that on a common substrate one or more of the
arrangements may be used to form dimensional offsets. For
example, 1n a first portion of the substrate an integral overlay
and spacer may be implemented while 1n a second portion of
the substrate a discrete overlay and a discrete spacer com-
bination may be implemented. The selection of various
arrangements may be determined by wearability, washabil-
ity, ellectiveness, aesthetics, and the like as contemplated
herein.

Referring now to FIG. 1A, an exploded, perspective view
of an exemplary decal 100 1s 1llustrated, 1n accordance with
aspects hereof. The decal includes a first overlay 102, a
plurality of dimensional spacers 104, a second overlay 106,
and a perimeter overlay 108.

The first overlay 102 may be made of textile, fabric,
plastic, vinyl, polyurethane (PU), heat transier film, heat
transter ink, and the like. The first overlay 102 may be made
ol heat reactive material that bonds to other materials upon
activation by energy (e.g., thermal, ultrasonic, pressure).
Additionally or alternatively, adhesive may be applied to one
or more surfaces of the first overlay 102. For example, the
first overlay 102 may be made of PU {ilm and PU adhesive
may be applied to one or both surfaces of the PU film and/or
a to-be adjoining material (e.g., substrate, spacer, additional
overlay). The PU film may bond to a substrate with the PU
adhesive upon activation with heat and pressure. The {first
overlay 102 may comprise a discontinuous pattern of indi-
vidual overlay portions arranged to form an overall graphic.
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For example, in FIG. 1A, the first overlay 102 forms a circle
that 1s made of individual diamonds spaced evenly apart. As
will be provided in greater detail hereinafter, a combination
of discrete overlay portions may form an overall impression
of an intended graphic. For example, as will be discussed
with FIG. 15, a plurality of discrete overlay portions form an
overall graphical appearance of the number *“7.” This 1s 1n
contrast to traditionally discrete overlay elements, such as a
separate “1” and a separate *“7” forming a traditional mark-
ing of “17.” In the example of a *“1” and a *7” while there
are discrete overlay elements forming an overall graphical
impression of “17,” the traditionally individual elements
(1.., the “1” and the “7”) forming the overall graphical
impression are not individually discontinuous and discrete.
Instead, to have discontinuous and discrete overlay ele-
ments, the example of “17” would have the “1” formed from
a plurality of discrete overall elements and the “7” also
formed from discontinuous and discrete overlay elements.
Further, 1t 1s contemplated that one or more connecting
clements may join the discrete overlay elements to aid 1n
alignment, positioning, and orientation to form the overall
graphical impression of the discrete and substantially dis-
continuous overlay elements, in exemplary aspects.

The density of the arrangement of individual overlay
portions that combine to form a graphic may be selected
based upon a readability threshold. The readabaility threshold
may be determined based upon a readability standard so that
there 1s a maximum space that may exist between the
overlay portions such that the overall graphic maintains a
given level of clarity to a viewer. For example, a readabaility
standard may be set by an athletic organization so that a
referee may easily identily a player’s number based upon the
decal applied to the player’s jersey. In other aspects, the
individual overlay portions may be spaced based upon body
maps which retlect how a region of the human body deforms
during movement. For example, 11 a decal 1s applied on a
garment at a location covering a user’s joint, the decal may
be broken into individual overlay portions based on how that
joint moves such that movement of the user’s body is not
impeded. Therelore, the density, arrangement, size, and/or
shape of discrete overlay portions may be changed to
achieve flexibility, readability, permeability, and/or general
aesthetic results.

The dimensional spacers 104 comprise three-dimensional
pieces ol material that exhibit the property of resilience
where resilience may be defined as the ability of a material
to return to 1ts original size/shape after being deformed due
to, for example, a compressive force or other types of forces.
In exemplary aspects, the dimensional spaces may comprise
pull ink (e.g., a plastisol expanding material), reactive foam,
foam sheet, textile, laminate, thermoplastic polyurethane,
and/or 3-D printed foam. Pufl ink or reactive foam may be
applied flat (e.g., 1n a non-expanded state relative to a final
state of the material) and then expand upon exposure to a
stimulus such as pressure, heat, chemical compositions, and
the like. In alternative aspects, the dimensional spacers 104
may be comprised of material having dynamic dimension-
ality. For example, a dynamic dimensional material may be
a gel or foam that dimensionally changes (e.g., expand) upon
absorption or contact with a liqmd such as sweat. An
example of such a dynamic dimensional material 1s a
superabsorbent polymer, which may also be referred to as a
slush powder. In some examples, the dynamic dimensional
material may return to a dimensional state when the liquid
1s removed (e.g., evaporated). Thus the moisture-responsive
gel or foam would create dimensional spacers 104 only
when wet, 1n this example. 3D screen printing, 2D printing,
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or digital printing may be used to build layers of matenal to
form the dimensional spacers 104 directly onto another layer
of the material or another matenal (e.g., an overlay mate-
rial). Each layer may be cured before applying additional
layers. The material forming the three-dimensional pieces
may be individually formed (e.g., discrete elements) or
formed from a larger matenal (e.g., cut, stamped). Cut and
placed materials may include foam sheet, textile, laminate,
thermoplastic polyurethane (TPU), and the like. The dimen-
sional spacers 104 may also be formed through a casting
process by either casting a three-dimensional piece of mate-
rial and then applying 1t to the overlay material or by casting,
the material directly onto the overlay. Exemplary materials
used for this casting process may be silicone, polyurethane,
and the like. Alternatively, the dimensional spacers 104 may
be formed by pouring polyurethane into a mold, tlash curing,
and then transferring the material onto the overlay material
or substrate material and heat curing to form a bond between
the overlay maternial and the polyurethane. The casting
process may be done in layers to build the dimensional
spacers 104. For example, each casting may produce a layer
between 0.05 and 0.2 millimeters in height. Specifically, 1t 1s
contemplated that each casting of material may generate a
layer of material having a 0.1 millimeter height, 1n an
exemplary aspect.

The dimensional spacers 104 may have a range of dimen-
sions. In aspects, the dimensions of the dimensional spacers
104 may be in the range of 1-4 millimeters high, 3-30
millimeters long, and 2-20 millimeters wide. Stated differ-
ently, the dimensional spacers are at least 1 millimeter 1n
height, at least 2 mullimeters in width, and at least 3
millimeters 1n length. In aspects, the dimensions of the
dimensional spacers 104 may be in the range of 2-3 milli-
meters high, 9-15 millimeters long, and 4-8 millimeters
wide. In an exemplary aspect, the dimensions of the dimen-
sional spacers 104 may be 2.5 millimeters high, 12.4 mil-
limeters long, and 6 millimeters wide. The height may be the
oflset from the overlay surface and the length and width are
measured 1n a plane defined by the overlay, 1n an exemplary
aspect.

One discrete dimensional spacer 104 A of the dimensional
spacers 104 may be paired with each portion of the first
overlay 102, 1n an exemplary aspect. Stated diflerently, 1t 1s
contemplated that a single discrete dimensional spacer 104A
may be paired with a single first overlay 102, 1n an exem-
plary aspect. Alternatively, some portions of the first overlay
102 (e.g., a discrete first overlay 102 portion) may not
include any dimensional spacers 104 or may include mul-
tiple dimensional spacers 104. In alternative aspects, each
portion of the first overlay 102 may include multiple dimen-
sional spacers 104 of different sizes and shapes.

Additional overlays, such as the second overlay 106 and
the perimeter overlay 108, may also be incorporated into the
decal to provide variable properties. For example, the sec-
ond overlay 106 may provide alternative abrasion properties
from the first overlay 102. Alternatively, the second overlay
106 and first overlay 102 may vary in level of tackiness or
orip to increase or decrease a coeilicient of friction. For
example, decals may be placed on portions of a garment
which have an overlay having a lower coeflicient of friction
in order to reduce iriction during player-on-player interac-
tions. The second overlay 106 may also provide diflerent
structural eflects to a decal such as stifiness, 1n aspects. The
layering of the second overlay 106 over the first overlay 102
may provide visual eflects to a garment, 1n some aspects. For
example, the second overlay 106 may be of a different color
than the first overlay 102. The second overlay 106 may
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include perforations or apertures created by laser cutting,
such that portions of the first overlay 102 are visible through
the second overlay 106. Additionally, as will be discussed
hereinafter, the perimeter overlay 108 may be effective to
securely bond a perimeter of the decal 100 to an underlying
substrate, such as an article of clothing to resist peeling by
providing a more robust transition or a continuous edge for
the transition, 1n exemplary aspects.

FIG. 1A 1s merely exemplary in nature and intended to
illustrate a contemplated construction of a decal having one
or more overlays and one or more dimensional spacers.
Alternative configurations are provided herein to 1llustrate a
broader scope of contemplated implementations.

FIG. 1B shows an exploded, perspective view of the
exemplary decal of FIG. 1A as part of a decal kit 110, 1n
accordance with aspects hereof. Here, the first overlay 102
and plurality of dimensional spacers 104 are temporarily
bonded to a first carrier sheet 112. The second overlay 106
1s temporarily bonded to a second carrier sheet 114, and the
perimeter overlay 108 1s temporarily bonded to a third
carrier sheet 116. These temporary bonds may be created 1n
various ways such as a static adhesion (e.g., an imbalance of
clectrical charge between materials), screen printing overlay
material directly onto the carrier sheets, or use of reversible
adhesives such as pressure-sensitive adhesives. In an exem-
plary aspect, the overlay material may be printed onto a
carrier sheet one (or more) layer(s) at a time and a layer of
heat-activated adhesive may also be printed, such as a final
layer. Alternative temporary bonding techniques and mecha-
nisms may be implemented 1n exemplary aspects.

The first carrier sheet 112, second carrier sheet 114, and
third carrier sheet 116 may be made of heat transier paper,
plastic sheets, or other material suitable for temporarily
maintaining one or more elements (e.g., overlay material,
dimensional spacers) 1n a desired orientation, position, and
spacing for eventual application to an article. The temporary
bond may be made with an adhesive that degrades under
heat. Alternatively, the adhesive may be a weak adhesive, a
removable adhesive, a pressure sensitive adhesive, and the
like. For example, 1t 1s contemplated that the bond between
a carrier sheet and an element maintained thereon has a
bonding strength that 1s less than a bond formed between the
clement temporarily maintained thereon and an article to
which the element 1s applied. Therefore, the element sepa-
rates from the carrier material instead of the article onto
which the element 1s applied, 1n an exemplary aspect.

In alternative aspects, multiple overlay material may be
layered and included on a single carrier sheet so that a decal
may be applied to a substrate 1n a single step. In the example
provided in FIG. 1B, the perimeter overlay 108, second
overlay 106, and first overlay 102 are all aligned and stacked
on top of each other on a single carrier sheet, such as the
carrier sheet 116.

The optional second overlay 106 may be made of the
same material as the first overlay 102 or a different material.
The second overlay 106 1s configured to overlap at least a
portion of the first overlay 102, 1n the depicted arrangement.
The second overlay 106 may be bonded to the first overlay
102 with an adhesive. For example, 1n FIG. 1A, the second
overlay 106 includes a plurality of triangles and the first
overlay 102 includes a plurality of diamonds. When the
layers are overlapped, the triangles cover a portion of the
diamonds, as shown in FIG. 1D. However, 1t 1s also con-
templated that a first overlay and a second overlay do not
overlap, but instead form different portions of an overall
decal. For example, the first overlay in this non-overlapping
example may have the dimensional spacers associated there-
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with while a second overlay 1s atlixed to the underlying
article without associated dimensional spacers. The second
overlay 106 may include multiple layers of material built
upon each other.

The optional perimeter overlay 108 may be made of the
same material as the first overlay 102 and/or second overlay
106, or a different material. The perimeter overlay 108 1s
configured to overlap the edges of the first overlay 102 and
second overlay 106, to secure the overlays to a substrate, 1n
an exemplary aspect. The perimeter overlay 108 may have
adhesive applied to a surface to bond the perimeter overlay
108 to one or more of the first overlay 102, second overlay
106, and substrate 120. However, 1t 1s also contemplated that
the perimeter overlay 108, in exemplary aspects, does not
overlap both the first overlay 102 and the second overlay
106. Instead, the perimeter overlay 108 may overlap only a
select additional overlay or not overlap any overlays, 1n
additional examples.

In some aspects, a kit could include a jig to aid in
registering multiple layers of overlay. In aspects where
oflsets are formed by molding, as are discussed below with
reference to FIG. 3C, the jig may also be used to register
molds included in the kait.

An article 118 having a decal applied thereon 1s depicted
in FIG. 1C, in accordance with aspects hereof. In this
example, the decal 100 of FIG. 1A 1s applied to a substrate
layer 120. The substrate layer 120 may be an article, such as
an article of clothing (e.g., shirt, shorts, pants, jacket, jersey,
singlet, socks, shoes, hat, gloves, and the like). The substrate
layer 120 comprises a fabric formed from organic and/or
synthetic materials. The substrate layer 120 may have a
greater elasticity than the material the decal 100 1s com-
prised of. For example, the substrate layer 120 may be knait,
woven, extruded, layered, mesh, and/or sheet-like, and the
like. The substrate layer 120 may be made of nylon, cotton,
polyester, or any other maternial suitable for atlixing a decal
thereon. The substrate layer 120 may be breathable and
permeable to moisture vapor, in exemplary aspects. The
substrate layer 120 may also have wicking properties and
may be constructed of a multi-density diflerential fabric that
supports a wicking-like response to moisture.

FIG. 1D 1s a top plan view 122 of the article 118 of FIG.
1C, 1n accordance with aspects hereot. The layers shown 1n
FIGS. 1A and 1C are shown assembled into one decal. The
different layers of overlay may be utilized to create different
visual effects. For example, in FIG. 1C the first overlay 102
and second overlay 106 combine to form diamonds that are
a first appearance (e.g., color, texture, contrast, luminance)
on one half and a second appearance on the second half. In
addition to diflerences in color providing alternative appear-
ances, the material of the overlays may provide structural or
textural qualities. Each overlay may differ in retlectiveness,
fluorescence, texture, thickness, air permeability, resistance
to abrasion, and the like. Additionally or alternatively, the
multiple layers of overlay may be combined to provide
reinforcement, stiflness, or raised textures.

Turning to FIG. 2, a perspective view of an article 200 1s
shown, 1n accordance with aspects hereof. This view shows
the underside (e.g., a skin-facing side of an article) of the
substrate layer 202. Raised offsets 204 are shown extending
outward from the surface of the substrate layer 202. Here,
the oflsets 204 are shaped like diamonds. Other shapes and
spacing of offsets 204 are possible. For example, the offsets
204 may be shaped as hemispheres, squares, triangles, ovals,
rectangles, pyramids, stars, and the like. The oflsets 204 may
be grouped together, linearly arranged, staggered, randomly
oriented, and/or continuously linked. The placement of the

10

15

20

25

30

35

40

45

50

55

60

65

10

oflsets 204 may be determined by a body heat map to
achieve a determined concentration and placement of oflsets
relative to a human body to reduce cling of an article, air
circulation, and/or moisture movement. The ofisets 204 may
be placed on an article 1n places where the article commonly
clings to the body of a wearer, where body heat 1s greatest,
and/or areas of perspiration, for example.

The oflsets 204 may serve to raise the article off of the
skin of a wearer. For example, the article 200 may be an
athletic jersey with a decal 1s applied to the exterior surface.
Oflsets 204 are created on an interior surface of the jersey to
raise the jerseys ofl of the skin of the jersey’s wearer. This
serves to create more air flow around the decal and to reduce
the perception of cling at the location of the decal, 1n aspects.
As a result, the wearer of the jersey 1s more comiortable,
even when the jersey becomes wet with sweat or other
liquid. The ofisets 204 combined with a decal having
discontinuous overlay portions may also serve to reduce the
weight of a garment worn during physical activity by
decreasing sweat absorption into the garment and by
increasing the rate of evaporation of sweat off of the wearer.
Additionally or alternatively, the oflsets 204 may be pro-
vided on an exterior surface of a garment to provide texture
ellects or to modily aerodynamic properties of a garment
(1.e. 1ncreasing or decreasing drag).

FIG. 3A 1s a cross-sectional view of an exemplary article
300 having a decal applied thereon, in accordance with
aspects hereot. The article 300 includes a substrate layer 302
having a first side 304 and a second side 306. The substrate
layer 302 has a first elastic modulus. The substrate layer 302
1s located adjacent a first overlay 310 having a first side 312
and a second side 314. The first overlay has a second elastic
modulus which 1s higher than the first elastic modulus of the
substrate (e.g., the substrate layer 302 1s more elastic than
the first overlay 310). The first overlay 310 has a first
thickness from 0.05 to 0.99 millimeter, in an exemplary
aspect. Specifically, it 1s contemplated that the first thickness
may be 0.1 millimeters. The first overlay may be comprised
of a plurality of discontinuous portions. The discontinuous
portions may be arranged into one of a number, a letter,
and/or a logo.

As depicted 1n FIG. 3A, two (1.e., a pair of) dimensional
spacers 318 are shown located between the first side 304 of
the substrate layer 302 and the second side 314 of the first
overlay 310. The dimensional spacers 318 have a first
surtace 320 and a second surface 322. The dimensional
spacers 318 have a second thickness, which 1s greater than
the first thickness of the first overlay 310. The dimensional
spacers 318 are at least 1.5 millimeters, 1n an exemplary
aspect; however, i1t 1s contemplated that the dimensional
spacers are 1 millimeter to 3 millimeters 1n thickness. A
thickness greater or smaller 1s also contemplated. The
dimensional spacers 318 are aligned such that a perimeter
margin 324 of the first overlay 310 extends beyond a
perimeter of each of the dimensional spacers 318. The
perimeter margin 324 of the first overlay 310 1s coupled with
the substrate layer 302 and 1s eflective to maintain each of
the dimensional spacers 318 in a location relative to the
substrate layer 302. Because the substrate layer 302 has a
lower elastic modulus than the first overlay 310, 1n this
example, the dimensional spacers 318 protrude outward
through the substrate layer 302 creating a greater offset on
the second side 306 of the substrate layer 302 than on the
first side 304. As mentioned above, the dimensional spacers
318 may be made of material having dynamic dimension-
ality. The dynamic dimensionality may be caused by a
number of stimul1 such as heat, light, moisture, and the like.
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For example, sweat or other liquid may transfer through the
substrate layer 302 and transier the liquid to the second
surface 322 of the dimensional spacer 318 from the first side
304 of the substrate layer 302. Alternatively, precipitation or
other liquid may transfer through the first overlay 310 and be
transierred from the second side 314 of the first overlay 310
to the first surface 320 of the dimensional spacer 318. Upon
contact with the liquid, the dimensional spacer 318 may
expand. However, 1t 1s contemplated that alternative relative
modulus of elasticity, forming techniques, molding tech-
niques, bonding techniques and the like may be imple-
mented to affect the direction and degree of protrusion from
the dimensional spacers, 1n alternative aspects.

The first surface 320 of the dimensional spacers 318 may
be bonded to the second side 314 of the first overlay 310. In
aspects this may be accomplished by applying adhesive to
one or more of the first surface 320 of the dimensional
spacers 318 and the second side 314 of the first overlay 310.
The adhesive may be activated by time, light, chemicals,
heat, and/or pressure. Alternatively, the second surface 322
of the dimensional spacers 318 may be bonded to the first
side 304 of the substrate layer 302. Adhesive may be applied
to either the second surface 322 of the dimensional spacer
318 or the first side 304 of the substrate layer 302 or both.
In yet another example, the first surface 320 of the dimen-
sional spacers 318 1s bonded to the second side 314 of the
first overlay 310 and the second surface 322 of the dimen-
sional spacers 318 1s bonded to the first side 304 of the
substrate layer 302, so that the dimensional spacers 318 are
bonded to both the substrate layer 302 and the first overlay
310 to secure the position of the dimensional spacers 318. In
an alternative aspect, the dimensional spacers 318 may not
be bonded on either surtface. The bonding of various surfaces
may be achieved by an adhesive or a bond formed between
two materials (e.g., chemical and/or mechanical without a
separate adhesive).

An optional second overlay 326 having a first side 328
and a second side 330 1s located proximate the first overlay
310. The second overlay 326 1s configured to overlap at least
a portion of the first overlay 310. The second side 330 of the
second overlay 326 1s bonded to the first side 312 of the first
overlay 310 at the portions where the second overlay 326
overlaps the first overlay 310. Adhesive may be applied to
one or more of the second side 330 of the second overlay 326
and the first side 312 of the first overlay 310 to create the
bond. The bonding in this example may be achieved by
application of thermal energy and pressure. However, as
provided herein, the bonding may be accomplished by a
variety of techniques.

An optional perimeter layer 334 (also referred to as a
perimeter overlay herein) 1s located proximate an outer edge
of the second overlay 326. The perimeter layer 334 includes
a first side 336 and a second side 338. The second side 338
of the perimeter layer 334 1s partially bonded to the first side
328 of the second overlay 326 and 1s partially bonded to the
first side 304 of the substrate layer 302. This may be
accomplished by applying an adhesive to the second side
338 of the perimeter layer. Alternatively, adhesive may be
applied to the first side 328 of the second overlay 326 and
the first side 304 of the substrate layer 302. The perimeter
layer 334 functions to secure the edges of the first overlay
310 and second overlay 326 to the substrate layer 302 and
create a smooth border.

FIG. 3B depicts an alternative embodiment of an article
342, in accordance with aspects hereof. Here, the dimen-
sional spacers 318 are located proximate to the second side
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dimensional spacers 318 1s bonded to the second side 306 of
the substrate layer 302. In this configuration, the dimen-
sional spacers 318 would contact a user’s skin when the
article 342 1s worn. The dimensional spacers 318 function to
create offsets on the second side 306 of the substrate layer
302, which 1s closest to a wearer’s skin when the article 342
1s worn. The dimensional spacers 318 reduce the amount of
contact that occurs between the article 342 and the wearer’s
skin, reducing the perception of cling.

FIG. 3C depicts yet another example of an article 344.
Here, the article does not include dimensional spacers 318,
in accordance with aspects hereof. Instead, oflsets 346 are
created by molding the substrate layer 302 after the first
overlay 310, second overlay 326, and perimeter layer 334
have been applied. For example, the first overlay 310,
second overlay 326, and perimeter layer 334 may be made
of a heat reactive material. The first overlay 310, second
overlay 326, and perimeter layer 334 are applied to the
substrate layer 302 with a heat press. Then the article 344
having a decal applied thereon 1s placed in a heat mold to
deform the substrate layer 302, first overlay 310, second
overlay 326, and perimeter overlay 355 into a shape such
that oflsets 346 are created. An exemplary mold may have
a top portion with protrusions and a bottom portion with
corresponding indentations that mate with the protrusions
(e.g., a tongue and groove mechanical engagement). An
exemplary decal kit may include a disposable or reusable
mold for use with a heat press to deboss and/or emboss an
article 1n addition to applying a decal. These ofisets 346
function the same as 11 dimensional spacers were placed 1n
the article. The offsets 346 reduce the amount of contact that
the article 344 has with a wearer’s skin and allow for
increased air flow where the decal 1s applied.

FIG. 3D depicts a cross-section view ol an exemplary
decal applied to an article, in accordance with aspects
hereof. Instead of having a separate first overlay 310 and
dimensional spacer 318 as 1n FIG. 3A, a unitary structure
319 creates both the overlay and the spacer. The unitary
structure 319 may be formed by an additive process, such as
three-dimensional printing and may be made of, for
example, silicone printed in layers. Additional layers are
built to form protrusions that form ofisets when applied to a
substrate layer 302. Alternatively, the unitary structure 319
may be molded from a single type of material. The unitary
structure 319 may also be co-molded from different mate-
rials that are integrally formed ito one piece. It 1s also
contemplated that the unitary structure 319 may be formed
from a reductive technique, such as milling, 1n exemplary
aspects. The portions of the unitary structure 319 that
correspond with the first overlay 310 of FIG. 3A are bonded
to the substrate layer 302. In addition, the portions of the
unitary structure 319 that correspond with the dimensional
spacers 318 may also be bonded to the substrate layer 302.

FIG. 4 shows a side cutaway view ol an exemplary decal
kit 400, in accordance with aspects hereol. A first carrier
material 402 has a first surface 403 and a second surface 404.
The second surface 404 of the first carrier material 402 1s
temporarily bonded to a first surface 408 of a first overlay
406. The temporary bond 1s made with a first adhesive or
other interaction between the materials eflective to maintain
the materials, temporarily, 1n a set relative position. For
example, a first adhesive may be applied to the second
surface 404 of the first carrier material 402. Alternatively,
the first adhesive may be applied to the first surface 408 of
the first overlay 406. Dimensional spacers 414 are bonded to
a second surface 410 of the first overlay 406. The bond
between the dimensional spacers 414 and the first overlay
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406 1s made with a second adhesive and 1s permanent, 1n this
example. However, 1t 1s contemplated that the bond between
the dimensional spacers 414 and the first overlay 406 may be
temporary or temporary until later converted to a permanent
bond by way of an activator (e.g., thermal energy, light,
pressure, and/or chemical interaction). The first overlay 406
may be made of heat activated material that bonds to an
article (e.g., fabric forming an article of clothing) when heat
and pressure are applied. In aspects, the first overlay 406
may be made of PU film and PU adhesive may be applied
to the first surface 408 of the first overlay 406. Upon
activation, such as with heat, the first surface 408 of the first
overlay 406 1s bonded to an article to which it 1s applied. For
example, the first carrier material 402 can be placed over an
article to which a decal 1s to be applied. The dimensional
spacers 414 are positioned proximate the outer surface of the
article. Heat and pressure are applied to the first carrier
material 402 with a heat press, 1n an exemplary aspect. The
heat press activates the first overlay 406 and a perimeter
margin of the first overlay 406 bonds to the article, forming
a permanent bond. The permanent bond formed between the
first overlay 406 and the article 1s stronger than the tempo-
rary bond holding the first surface 408 of the first overlay
406 to the first carrier material 402, 1n thus example. There-
fore, once the decal 1s bonded to the article, the first carrier
material 402 can be removed.

A second carrier material 418 has a first surface 419 and
a second surface 420. The second surface 420 of the second
carrier material 418 1s temporarily bonded to a first surface
424 of a second overlay 422. The second surface 420 of the
second overlay 422 1s located proximate the first surface 403
of the first carrier material 402. The second surface 420 of
the second overlay 422 may be configured to extend over at
least a portion of the first surface 408 of the first overlay 406.

Similar to the first carrier material 402 and first overlay
406, the temporary bond may be made with an adhesive that
1s less strong than the bond made between the second
overlay 422 and the first overlay 406. This allows the second
overlay 422 to be applied to an article already having a first
overlay 406 applied, activating an adhesive of the second
overlay 422 with heat, and then removing the second carrier
material 418.

The decal kit 400 may be designed to be compatible with
existing heat press machines 1 use with traditional decals
not having dimensional spacers. Alternatively, modifications
to existing equipment may be required. First, the first carrier
material 402 1s applied to a substrate with the dimensional
spacers 414 facing the substrate. Heat and pressure are
applied to bond the first overlay 406 and dimensional
spacers 414 to the substrate. Then, the second carrier mate-
rial 418 1s applied over the first overlay 406 and substrate so
that the second overlay 422 contacts the first overlay 406.
Heat and pressure are applied to bond the second overlay
422 to the first overlay 406. Alternatively, the first overlay
406, dimensional spacers 414, and second overlay 422 may
all be temporarily bonded onto a single carrier sheet. Such
a carrier sheet would allow for application of the decal to an
article 1n a single step. While a heat press 1s described, 1t 1s
contemplated that alternative mechanisms may be imple-
mented to achieve a securing of one or more materials to one
or more additional materials. For example, decal materials
may be applied with physical pressure, application of steam,
passing the matenals through a curing oven, and the like.

FIGS. 5A-5C 1llustrate various 1illustrative, but non-lim-
iting, embodiments of portions of overlay material covering
dimensional spacers, in accordance with aspects hereof.
FIG. 5A shows a top plan view 3500 of a square overlay
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portion 502. This square overlay portion 502 1s placed over
a square dimensional spacer 504, indicated by long dashed
lines. The square overlay portion 502 has a perimeter margin
which extends beyond a perimeter of the dimensional spacer
504. The perimeter margin 1s large enough to allow the
overlay portion to securely bond to a substrate layer. In
aspects, the perimeter margin extends beyond the perimeter
of the dimensional spacer 504 at least 1 millimeter, or at
least 2 millimeters. In alternative aspects, the overlay por-
tion 1s at least equal to the thickness of the dimensional
spacer, 1 an exemplary aspect.

The example of FIG. SA 1illustrates an overlay portion 502
being paired with a dimensional spacer 504 of a correspond-
ing shape. The short dashed lines indicate a perimeter bond
506 that 1s formed when the square overlay portion 502 is
bonded to a substrate layer (not shown). The perimeter bond
506 may be a continuous bond completely encapsulating the
dimensional spacer 504. Alternatively, the perimeter bond
506 may discontinuous such that the dimensional spacer 504
1s not completely encapsulated between the substrate layer
and the overlay portion 502, but there are sutlicient contacts
between the substrate layer and the overlay portion 502 to
retain the dimensional spacer 504 at a particular location on
an article. For example, the perimeter bond 506 could
consist of separate bonds made at each of the four corners of
the perimeter. In another example, the perimeter bond 506
could consist of separate bonds made in the center of each
of the four sides of the square perimeter.

FIG. 5B 1llustrates an example of a circle overlay portion
510. The circle overlay portion 510 covers a round dimen-
sional spacer 514, creating a perimeter bond 516. The
perimeter bond 516 may be a continuous bond completely
encapsulating the round dimensional spacer 514 or the
perimeter bond 516 may consist of multiple individual
bonds located around the circular perimeter of the circle
overlay portion 510.

FIG. 5C 1illustrates a triangle overlay portion 320 securing,
a round dimensional spacer 524 at a perimeter bond 526.
This example illustrates the triangle overlay portion 520
being paired with a round dimensional spacer 524 having a
non-corresponding shape.

As can be seen from the examples of overlay portions and
dimensional spacers depicted 1n FIGS. SA-5C, the overlay
portions which make up the overlay of a decal may be of
various shapes. The shape of the dimensional spacers may
correspond with the shape of the overlay portion or the
dimensional spacers may be of a different shape than the
overlay portion. A perimeter margin 530 of each overlay
portion may extend beyond each dimensional spacer so that
the overlay portion can be bonded to a substrate at a
perimeter bond. The perimeter margin 530 extends at least
1 millimeter beyond the dimensional spacer 1n all directions
in an exemplary aspect. Alternatively, the perimeter margin
530 extends at least 1 millimeter beyond the dimensional
spacer 1n at least one direction, 1n another exemplary aspect.
The perimeter margin 530 may extend 1 millimeter to 5
millimeters beyond the dimensional spacer. In other aspects
the perimeter margin 530 may extend less than 1 millimeter
or more than 5 millimeters beyond the dimensional spacer.
This extension of the margin may ensure that the overlay
portion 1s securely bonded to the substrate and that the
dimensional spacers are secured 1n a fixed location.

Turning to FIG. 6A, an alternative example of circular
overlay portions 602 1s shown in an exploded view 600, 1n
accordance with aspects hereof. Each circular overlay por-
tion 602 1s configured to pair with each spherical dimen-
sional spacer 604. The spherical dimensional spacer 604
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may be comprised of 3-D printed foam, puil ik, reactive
foam, or other suitable dimensional material. The pufl ink or
reactive foam may be activated by heat, microwave radia-
tion, ultraviolet radiation, infrared light, radio waves, steam,
and the like. In alternative aspect, the pull ink or reactive
foam may have dynamic dimensionality such that the ik or
foam expands upon contact with liquid and/or dimensionally
retracts when dry. The spherical dimensional spacer 604
may be formed separate from the circular overlay portion
602 or may be applied directly to the circular overlay portion
602, for example, by digital printing. The spherical dimen-
sional spacer 604 may be ellective to provide a variable
compression resistance while minimizing a contact area of
the oflset on the formed article. This may be eflective to
maintain a minimal contact area that adjusts based on a level
ol compression applied to the article about a user’s body, 1n
an exemplary aspect. Other shapes may be implemented to
achieve a similar result, such as a conical structure, a
pyramid structure, or other graduated volume shape, in
exemplary aspects.

FIG. 6B shows a top plan view of the circular overlay
portions 602 and spherical dimensional spacers 604 of FIG.
6 A applied to a substrate layer 610 to form an article 606. A
cutline 6C 1s depicted to 1llustrate a cross section of FIG. 6C
hereinafter. Each circular overlay portion 602 1s bonded to
the substrate layer 610, creating a perimeter bond around
cach spherical dimensional spacer 604.

FIG. 6C shows a cross sectional view 614 of the article
606 of FIG. 6B. FIG. 6D shows a cross sectional view 615
of the article 606 of FIG. 6B shown 1n relation to a user’s
skin 624. The substrate layer 610 rests adjacent to the user’s
skin 624. The spherical dimensional spacers 604 are posi-
tioned between the substrate layer 610 and the circular
overlay portions 602. Therefore, the circular overlay por-
tions 602 are positioned on the exterior side of the substrate
layer 610, facing away from the user’s skin 624, in this
depicted example.

A bottom perspective view 618 of the article 606 of FIG.
6B 1s shown in FIG. 6E. This 1s a view of the surface of the
substrate layer 610 which would contact a user’s skin. The
dimensional spacers (not visible) displace the substrate layer
610 at positions where overlay portions are bonded to the
substrate layer 610. This creates oflsets 620, reducing the
amount of contact that 1s made between the article and the
user’s skin 624. Alternatively, as mentioned above, the
dimensional spacers may be positioned on an interior sur-
face of a garment such that the substrate layer 610 protrudes
out and away from a user’s skin creating offsets 620 on the
exterior of a garment.

FIGS. 7TA-11C 1llustrate various embodiments of overlay
portions paired with dimensional spacers. As with FIGS.
5A-3C, these examples illustrate that the overlay portions
and dimensional spacers may be of any shape, size, and
relative orientation. The overlay portion and the dimensional
spacer may be ol corresponding or non-corresponding
shapes. As long as the overlay portion extends at least 1
millimeter, 1n an exemplary aspect, beyond the dimensional
spacer, the overlay portion may be bonded to a substrate,
securing the dimensional spacer to a location on the sub-
strate. A perimeter margin of a minimum width may ensure
that an overlay portion will remain bonded to a substrate
through wear and tear from normal use and repeated wash-
ing. As previously provided, alternative minimum overlay
distances are contemplated, such as a distance equal to a
thickness of the dimensional spacer, for example.

A top plan view 700 of a circular overlay portion 702 1s
illustrated 1n FIG. 7A, 1n accordance with aspects hereof.
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This circular overlay portion 702 1s paired with a cylindrical
dimensional spacer 704, indicated by a dotted line. FIG. 7B
illustrates the circular overlay portion 702 paired with the
cylindrical dimensional spacer 704 in a perspective view
706, 1n accordance with aspects hereof. FIG. 7C 1s an
exploded view of the circular overlay portion 702 and the
cylindrical dimensional spacer 704, in accordance with
aspects hereof. This 1s an example of an overlay portion
corresponding 1n shape to a dimensional spacer.

FIGS. 8A-8C illustrate a square overlay portion 802
paired with a rectangular cuboid dimensional spacer 804, in
accordance with aspects hereof. The overlay portion 802 and
rectangular cuboid dimensional spacer 804 are shown 1n a
top plan view 800 1n FIG. 8A. FIG. 8B depicts a perspective
view 806 of the overlay portion 802 and rectangular cuboid
dimensional spacer 804. Finally, an exploded view 808 1is
shown i FIG. 8C.

FIGS. 9A-9C depict an example of a triangular overlay
portion 902 paired with a spherical dimensional spacer 904,
in accordance with aspects hereof. A top plan view 900 of
the triangular overlay portion 902 and spherical dimensional
spacer 904 (indicated by dotted line) are shown in FIG. 9A.
FIG. 9B shows a perspective view 906 and FIG. 9C shows
an exploded view 908 of the triangular overlay portion 902
and spherical dimensional spacer 904. This 1s an example of
an overlay portion which does not correspond 1n shape to a
dimensional spacer.

FIGS. 10A-10C 1illustrate an oval overlay portion 1002
paired with an elliptic cylinder dimensional spacer 1004, in
accordance with aspects hereof. A top plan view 1000 1s
shown 1 FIG. 10A, a perspective view 1006 1s shown 1n
FIG. 10B, and an exploded view 1008 1s shown in FIG. 10C.

FIGS. 11A-11C 1illustrate a star-shaped overlay portion
1102 paired with a rectangular cuboid dimensional spacer
1104, in accordance with aspects hereof. A top plan view
1100 1s shown 1 FIG. 11A, a perspective view 1106 1s
shown 1n FIG. 11B, and an exploded view 1108 is shown 1n
FIG. 11C.

Referring now to FIG. 12, another example of a decal
1200 1s shown 1n a top plan view, 1n accordance with aspects
hereof. An overlay 1s comprised of multiple square overlay
portions 1202. These overlay portions 1202 are spaced
evenly to form an overall circle shape. The discontinuous
arrangement ol the overlay portions 1202 allows for an
underlying substrate to flex more easily and allows for
greater airtlow through the substrate. The spacing of the
overlay portions 1202 may be adjusted for aesthetic or
functional purposes. For example, the overlay portions 1202
may be arranged to create a visual pattern. Alternatively, the
overlay portions 1202 may be arranged so that the spaces
between the portions align with areas on a garment that
typically tlex as a wearer moves. The overlay portions 1202
may be arranged according to body maps (e.g. heat maps,
temperature maps, sweat maps, deformation maps) or based
upon readability.

Square dimensional spacers 1204, indicated by dotted
lines, are positioned under the square overlay portions 1202.
The dimensional spacers 1204 may be positioned under
every overlay portion 1202 or may be positioned under only
a subset of the overlay portions 1202. The subset of overlay
portions 1202 may be selected based on forming a visual
pattern or by functional concerns based on locations of a
garment which experience more cling on a wearer’s body.

The overlay portions 1202 are bounded by an optional
perimeter layer 1206. The perimeter layer 1206 may be
made of the same material as the overlay portions 1202 or
different material. The perimeter layer 1206 functions to
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secure the edges of the overlay portions 1202 at a border to
an article. The perimeter layer 1206 may help to smooth the
texture of the decal around its border and may prevent edges
ol the overlay portions 1202 at the border of the decal from
peeling from an article.

FIG. 13 illustrates another example of a decal applied to
an article 1300 1n a top plan view, 1n accordance with aspects
hereof. Multiple discrete triangular overlay portions 1302
are arranged together 1n one cohesive overlay applied to a
substrate layer 1306. The larger triangular overlay portions
1302 are paired with smaller, similarly shaped dimensional
oflsets 1304, indicated by dotted lines. As mentioned before,
a perimeter margin of at least 1 millimeter of the triangular
overlay portions 1302 extends beyond each of the dimen-
sional offsets 1304. Here, some of the tnangular overlay
portions 1302 are too small to allow a perimeter margin of
a determined minimum. Therefore, these triangular overlay
portions 1302 are not paired with the dimensional oflsets
1304.

There may be a pernimeter margin of greater than 1
millimeter. For example, a dimensional offset may be sig-
nificantly smaller than an overlay portion that 1t 1s paired
with such that there 1s over 3 millimeters of overlay material
extending beyond the dimensional offset. This will result 1n
greater contact area between the overlay portion and an
underlying article to which the decal 1s applied. In another
embodiment, one overlay portion may be paired with mul-
tiple dimensional spacers. For instance, one large overlay
portion may be paired with five small circular dimensional
spacers. The circular dimensional spacers may be spaced so
that one spacer 1s positioned 1n the center of the overlay
portion and each of the remaining four spacers are posi-
tioned 1n each of the four corners of the square overlay
portion so that at least 1 millimeter of an overlay margin
extends beyond the spacers.

FI1G. 14 1llustrates a plan view 1400 of a pair of athletic
shorts 1402 with a decal 1404 applied thereon, 1n accordance
with aspects hereof. The decal 1404 1s a logo featuring
discontinuous portions of overlay in the shape of circles
which are bordered by a perimeter overlay shaped like a star
within a circle. Dimensional spacers (not visible) provide
oflsets that reduce cling of the shorts to a wearer’s thigh.

FIG. 15 1llustrates a plan view 1500 of an athletic jersey
1502 with a decal 1504 applied thereon, 1n accordance with
aspects hereolf. The decal 1504 1s a player’s number of “7”
which 1s composed of multiple diamond overlay portions. A
perimeter overlay borders the “7”” shape. Dimensional spac-
ers (not visible) provide oflsets that reduce cling of the
shorts to a wearer’s torso.

The present invention has been described 1n relation to
particular examples, which are intended 1n all respects to be
illustrative rather than restrictive. Alternative embodiments
will become apparent to those of ordinary skill in the art to
which the present invention pertains without departing from
its scope. Certain features and subcombinations are of utility
and may be employed without reference to other features
and subcombinations and are contemplated within the scope
of the claims.

What 1s claimed 1s:

1. An article of apparel comprising:

a substrate layer that forms the article of apparel, the
substrate layer having an inner-facing side and an
opposite outer-facing side;

a lirst overlay comprising a first plurality of discrete
overlay portions each having a first edge and an oppo-
site second edge, a first surface and an opposite second

10

15

20

25

30

35

40

45

50

55

60

65

18

surface, the second surface of each of the first plurality
of discrete overlay portions secured to the outer-facing
side of the substrate layer;

a second overlay comprising a second plurality of discrete
overlay portions each having a first edge and an oppo-
site second edge, a first surface and an opposite second
surface, wherein the second surface of at least a portion
of the second plurality of discrete overlay portions 1is
secured adjacent to the first surface of at least a portion
of the first plurality of discrete overlay portions of the
first overlay, and wherein the second edge of the at least
a portion of the second plurality of discrete overlay
portions 1s oilset inwardly from the second edge of the
at least a portion of the first plurality of discrete overlay
portions; and

a plurality of dimensional spacers secured to the inner-
facing side of the substrate layer in areas underlying the
first plurality of discrete overlay portions.

2. The article of apparel of claim 1, wherein the first

overlay 1s formed from a heat reactive material.

3. The article of apparel of claim 1, wherein each of the
plurality of dimensional spacers has a thickness of at least
1.5 millimeters.

4. The article of apparel of claim 1, wherein the plurality
of dimensional spacers comprises of one of pufl 1k, reactive
foam, 3-D printed foam, cut textile, silicone, laminate, and
thermoplastic polyurethane.

5. The article of apparel of claim 1, wherein the substrate
layer has a first elastic modulus and the first overlay has a
second elastic modulus that 1s greater than the first elastic
modulus.

6. The article of apparel of claim 1, wherein the plurality
of dimensional spacers are bonded to the inner-facing side of
the substrate layer.

7. The article of apparel of claim 1, further comprising a
perimeter overlay having a first surface and an opposite
second surface, the second surface of the perimeter overlay
secured adjacent to the first surface of the at least a portion
of the second plurality of discrete overlay portions, the
second surface of the perimeter overlay further secured
adjacent to the outer-facing side of the substrate layer.

8. The article of apparel of claim 7, wherein the perimeter
overlay 1s secured to the first edge of the at least a portion
of the second plurality of discrete overlay portions.

9. The article of apparel of claim 7, wherein the perimeter
overlay 1s not secured to the second edge of the at least a
portion of the second plurality of discrete overlay portions.

10. The article of apparel of claim 1, wherein each of the
plurality of dimensional spacers 1s oflset inwardly from the
first edge and the second edge of the respective first plurality
of discrete overlay portions by a margin of at least 1
millimeter.

11. An article of apparel comprising:

a substrate layer that forms the article of apparel, the
substrate layer having an inner-facing side and an
opposite outer-facing side;

a first overlay comprising a first plurality of discrete
overlay portions each having a first edge and an oppo-
site second edge, a first surface and an opposite second
surface, the second surface of each of the first plurality
of discrete overlay portions secured to the outer-facing
side of the substrate layer, wherein each of the first
plurality of discrete overlay portions has a width
extending between the first edge and the opposite
second edge;

a second overlay comprising a second plurality of discrete
overlay portions each having a first surface and an
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opposite second surface, wherein the second surface of
at least a portion of the second plurality of discrete
overlay portions 1s secured adjacent to the first surface
of at least a portion of the first plurality of discrete
overlay portions of the first overlay; and

a plurality of dimensional spacers secured to the mner-
facing side of the substrate layer in areas underlying the
first plurality of discrete overlay portions, wherein a
width of each of the plurality of dimensional spacers 1s

less than the width of the each of the first plurality of 10

discrete overlay portions.

12. The article of apparel of claim 11, wherein each of the
second plurality of discrete overlay portions has a first edge
and an opposite second edge, and wherein the second edge
of the at least a portion of the second plurality of discrete
overlay portions 1s oflset inwardly from the second edge of
the at least a portion of the first plurality of discrete overlay
portions.

13. The article of apparel of claim 12, wherein the first
edge of the at least a portion of the second plurality of

20

discrete overlay portions 1s aligned with the first edge of the
at least a portion of the first plurality of discrete overlay
portions.

14. The article of apparel of claim 11, wherein the first
overlay 1s formed from a heat reactive material.

15. The article of apparel of claim 11, wherein the each of
the plurality of dimensional spacers has a thickness of at
least 1.5 millimeters.

16. The article of apparel of claim 11, wherein the
plurality of dimensional spacers comprises of one of pull
ink, reactive foam, 3-D printed foam, cut textile, silicone,
laminate, and thermoplastic polyurethane.

17. The article of apparel of claam 11, wherein the
substrate layer has a first elastic modulus and the first
overlay has a second elastic modulus that 1s greater than the
first elastic modulus.

18. The article of apparel of claim 11, wherein the
plurality of dimensional spacers are bonded to the inner-
facing side of the substrate layer.
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